Neurobiological mechanisms underlying emotional processing in relapsing-remitting multiple sclerosis.
Affective disorders are frequent and disabling conditions in multiple sclerosis; however, the underlying neurobiological mechanisms are still poorly understood and investigated. Previous structural imaging studies have suggested that damage of frontal and temporal cortices plays an important role in the genesis of emotional disorders in multiple sclerosis, although psychosocial factors have been also implicated. However, this initial research may not have fully characterized the brain's functional dynamics of emotional processes in multiple sclerosis. Functional magnetic resonance imaging (fMRI) appears, therefore, to be a sensible tool to explore neurobiological mechanisms of emotions in multiple sclerosis since it also allows investigation of the functional connectivity or 'communication' between critical regions in affective behaviour [e.g. the prefrontal cortex (PFC) and amygdala]. In the present study, functional imaging was used to investigate the neural substrate of processing emotions in 12 multiple sclerosis patients relative to 12 healthy subjects matched for age and educational level. Only relapsing-remitting multiple sclerosis patients, who were cognitively unimpaired and who did not assume disease-modifying therapies, were included, given the potential confounding effect of these variables in the genesis of emotional symptoms. Brain responses were recorded in all participants while they executed an active task that consisted of processing emotional relative to neutral stimuli. Structural measures (i.e. total lesion load, grey matter, white matter and total brain volume) were also recorded to control for any effect of these variables. Despite similar performances during the task, and no differences in structural measures, multiple sclerosis patients displayed significantly greater responses within the ventrolateral PFC [t's > 5, P's < 0.02, Family Wise Error (FWE), small volume correction (svc)], compared to controls. Multiple sclerosis patients also showed a lack of functional connectivity between two prefrontal areas and the amygdala, a subcortical region critically involved in the generation of negative feelings (t's > 4, P's < 0.05, FWE, svc). It is likely that pathological changes related to the disease are reflected in an abnormal 'communication' between key emotional regions and that adaptive processes take place and become evident as enhanced responses of task-specific areas (i.e. the ventrolateral PFC). Local reorganizations in the brain can be viewed as compensatory mechanisms aimed to limit the clinical expression of emotional symptoms in multiple sclerosis. Overall our findings offer new insights into the neurobiological mechanisms of emotions in multiple sclerosis and provide evidence that they resemble those described for some psychiatric disorders.